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Description 



Fi(*ld of the Invention 

This invention relates generally to wound healing, and more specially is directed to apparatus for treating wounds 
that are unlikely to heal completely under conventional methods. 

Rarkaround q* tha Invention 

The treatment of open wounds that are too large to spontaneously Cose has been a ^ 

terial infection and accordingly is unable to close spontaneously. These 

to migrate toward the wound and cover it. wn ne suturing anu * ^ « hj h , oca | ize d stresses at the 

back: the tensile force required to achieve closure with ^^^^^^ wi n eventually cause 
suture insertion points, resulting in the rupture of the ^^^^^^^ wound s harden and 
dehiscence in some wounds, ^h resc to in addit. ^^ d ^ ^by suturing or stapling generally 

iTl^S^ subsequently^ into full 

^Td^ there has been no consistently satisfactory method for treating such wounds. What is needed is a method 

'^l^T^Z^^V"^ — - ,« in.roduc.on. ™. **• 

priseT^—*^ 

source for draining the wound or to a fluid source for introducing fluid into the wound. 



Summary of the Invention 



The invention provides an app.ra.us for feciltatino the healing oi a wound according to * m ^ A /' e f'^* 
tJ o,.he :>JL comprises an open-ceii poller foam ^^^^^SX^S. 

^5^^^^^ """" 



wound. 



^he invention wi.. now be further described, by way of example, with reference to the accompanying drawings, in 

; which: 

Rrief Description of the D rawings 

. Kose=r^^^ 

of the cup-cuff assembly. 

■5 

npt^ ilPd Descripti on pf tne Invention 

The present invention re.ates to an apparatus for treating tissue damage according to claim i. Wound closure 
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requires that epithelial a Abcutaneous tissue migrate from the wound bo#- ,6 »• J™^^^"^ 
pressure provides tension on this border tissue that causes accelerated tissue m,grat>on. It has been observed that the 
S fo^e Apparatus also causes within the wound increased formation of granulation t,ssue. a matnx of collagen, 
fibronectin. and hyaluronic acid carrying macrophages, fibroblasts, and neovasculature that a,ds m heal.ng. 

Apparatus according to the invention is particularly suited for use on pressure sores A pressure sore is a wound 
that develops due to constant compressive pressure on the skin surface and underlyng tissue. Blood flow to the com- 
presSssu^ T. resected to the extent that the overlying tissue dies and subsequently allows the * 
becorne nfected. The decrease of blood flow to the wound prevents a norma, immune react.on to f ight ;t* ^JMht 
presenc o whTch prevents tissue migration from the wound border. Pressure sores often occur or , bedndder pat, n s 
o who are unable to feel the sore or to move sufficiently to relieve the contact pressure. Such wounds can become very 
sSous Z^StoJL and repeated skin grafts; some are even fatal. As described above, appl.cat.on of negative 
Pressu^^^ 

draS The P invStion'can be practiced with the application of substantially continuous negative pressure. ^™ *%P™' 
,s sure is relieved only to change the dressing on the wound, or it can be practiced with the use of a cyclic appl,cat,on of 
ensure in aSrnate periods of application and non-application. The ratio of duration of application period to non-appl, 
Son ^pe^d can beas ,ow as 110 or as high as 10:1. but is most preferab.y 1:1. A preferred pattern , 5 minutes of 

I da s 7 da? 1 4 days 30 'days, or even longer. There is no upper limit beyond which use of the method ,s no longer 
beneficial- the method increases the rate of closure up to the time the wound actually closes 

Open winds are almost always contaminated with harmfu, bacteria. Generally a bacteria density of 1 0^ bacte a. 
2 « onanisms per gram of tissue is regarded as infected. (It is generally accepted that at this level of .n ecbon. grafted t,s- 
sue ^wMI nofadhere to a wound). These bacteria must be killed, either through the wound hos s natura immune 
espo e o throu h some external method, before a wound will close. We have observed I that . apP^onc .negative 
pressure to a wound will reduce the bacterial density of the wound; it is believed that this effect ,s due to either he : bac- 
Snas Incompatibility with a negative pressure environment or the increased Wood flow to the wound area, as blood 

30 "'Th™ Sn in a wound by at least half. More preferably. ,t can be u^ 

to reduce bactSal density by at least 1 .000 fold. Most preferably, the method can be used to reduce bacter.al densrty 
by Seal 1 00 ^ 000 fold The ranges of pressure magnitude and application duration are as described above, although 
' ExampT 3 delnstrates dramatic reduction in wound contamination after a 4-day application nag. ive pressure. 

- Pressure can be applied continuously or cyclically in the application/nonapplicat,on ratios described above. 

The p "sent invention may also be usi for treating a burn. A partial thickness burn, one which has a surface layer 
of de« tau?2^ underly ng zone of stasis, is often sufficiently infected that it wil. transform w,th,n 24-48 hours o 
I fSckness burn one in which all epidermal structures are destroyed. As explained above, the app .cat.on of a neg- 
St v o^e^ wound prevents the infection from becoming sufficiently severe to cause destruct.on of the under- 

„ Tying epid'mal structures, a's above, the magnitude, pattern, and duration of pressure app.,at,on can vary w,h the 
indiv^ual wound ^ ^ ^ ^ ^ ^ & ^ A hmentof n v i ng tissue 

to a wound f s a common procedure that can take many forms. For example, one common techmque is the use o a 
"Sao a technique in which skin tissue from an area adjacent to the wound is detached on three s.des but rema ns 

4. a nachi on theTou th then is moved onto the wound. Another frequently used technique is an open . star, graft ,n wh ch 
JkTn ist °y detached f om another skin surface and grafted onto the wound. The application of negafye pressure to the 
tu^ntoZ^ r^ces bacteria, density in the complex and improves blood flow to the wound, thereby improv.ng 

iTX^^^e. magnitude, and app.ication/non-application ratio are as described above. Each of 

* ^^!^Xr£Z^ ~ing the healing of wounds comprises vacuum means such 
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^Lk . . ^ „ rt m „n nnon-rpil nnlvmej^ which permits direct connection of the 

vent wound overgrov^, .preferred ^^he use o an open e P P^ ^ ^ ^ 

screen means to thelScuum means through a llw« ^w inserted ^ jent must , upon 

and rigidity, aithough i, is preferred that a embodiment comprises a section 

the device during its operation. It can also be perforated to reauce lis we y 

mask with an inflatable sleeve. „„„ ahlo nf nrovidina at least 689 5 Pa (0. 1 psi) suction to the 

Suitable vacuum means includes any suction pump capable of provid inc. at least «w d k h ; 

wound, and preferably up to 20.7 kPa (3 psi) suction, and ^^^^^^^ The pump can 

hose that leads from the pump to a point with, the ^»^ $ ^^^^S necesary suction. The 

be any ordinary suction ^^^^^J^Z^^^ neede for operation. A 6.4 mm 

S^d^^^'^n^riSi^ means may operate substantially continuously, or may ope, 

A preferred embodiment of ^^^'"p^Sii E fa ge o c verthe wound and thus prevent 
yester foam section 10 SenW c) nsl So the open cell foam section 10 and joined 

wound overgrowth, a flexible > hoHow ^ube , 1 C ast Vacuum pump (Fischer Scientific), and 

thereto with an adhesive and extend.ng to attach at i s oppos xe era ove rlying the foam section 10 

iorate the n.«i for steriuzatior, o. TO appals pnor to use (note that *"*JJ£ P^' e s ° res: ,he 

rateiy trom me toam-tube assembly A r^W"*'* , upS " hotfeS arming the utility o. the 

^tp^ennnvention is expired turther in the f*win, e,amp,es. These e«arr*,es are pr^ed to, illustrative 

purposes only and are not to be taken as limiting. 

EXAMPLE 1 

Rate of Wend Healing u "*°' Motive Pressure 

This example demonstrates the use of negative pressure to increase the rate of healing of full thickness defects by 
increasing vascularity and the amount of granulation '^ue present ^ 

Fifteen-kilogram pigs were obtained ^. G0 ^^^r^^^^^ of the animals, 2.5 cm in diam- 
and scrubbed for surgery. Two full th-ckness «^/ n - *J^^^ d ^^ te v0 lume. Cefazolin (Kefzol) (500 
eter and 1 cm thick. Alginate impressions were taken of each defect to determ .ne iti s o jsed an aduit 

mg) was administered ^muscular* ^ and inflatib.e 

CPR mask 20 (Doug Brown and Associates. Huntmgton Beach CA ^2648) comp « 9 w 4 jnc 

cuff 22 in contact with the skin, an open cell polyester screen ^^^^^^ pump (FisC her Scientific) 
diameter hose 23 (Fischer Science) connected by • ^^J^^^^h^ ran from the 
and extending through a sealed hole ,n the ^^^^^J^^^ t0 « vacuum trap bottle to collect 
cup on the animal up through a pulley suspended ^^^^^^ each defect, and suction of 1 3.8 
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EXAMPLE 2 
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Rate of Burn Healing under Negative Pressure 

This example was designed to demonstrate the use of continuous closed suction for the treatment of deep, partial 
thickness thermal burns (second degree burns). 

The backs of 15 kg pigs were shaved and scrubbed for surgery. A 38 mm (1.5 inch) diameter brass rod was heated 
to 190°C in an oil bath. The rod was pressed onto the pig's skin for 15. seconds following a well-known techn,que of 
relating depth of burn to time and temperature. Three burns were created over the spine of each pig. separated by 5 cm 
intervals. Suction apparatus cups of the configuration described above were placed over two of the burns, with silver 
sulphadiazine (Silvadine) cream, the standard antibiotic cream applied to human burns prior to excision of burned tis- 
sue applied to the third. Cefazolin (Kefzol) (500 mg) was administered intramuscularly (antibiotic). Suction of 13.8 to 
41 .4 kPa (2-6 psi) was applied to one of the cups. A small (2 mm) punch biopsy was taken of the wounded area and 
examined histologically for depth of burn. 

Table 1 





Rate of granulation tissue formation for control and reduced pressure 






treated full thickness defects in pigs. 




20 


Animal 


Granulated Treatment 


Tissue/Day (cc) 


% Increase* 




1 


Suction 


0.48 


26.3 






Control 


0.38 




25 


2 


Suction 


1.16 


28.9 






Control 


0.90 






3 


Suction 


0.58 


75.8 






Control 


0.33 




30 


4 


Suction 


0.71 


65.1 






Control 


0.43 






5 


Suction 


0.71 


65.1 


35 




Control 


0.43 





' (Suction-Control)/Control 



Rate of reduction in bacterial density for control and reduce and pressure treated pigs (n=5). 


treatment 


Log Organisms Per Gram Tissue 






Day 0 


Day 1 


Day 2 


Day 3 


Day 4 


Day 5 


Day 7 


control 


Mean 


8.44 


8.04 


8.17 


7.13 


7.13 


8.82 


7.08 




SD 


+.38 


±.13 


+.98 


±.15 


±.24 


±1.12 


±.52 


vacuum 


Mean 


7.69 


7.36 


7.37 


6.79 


6.43 


3.98 


4.32 




SD 


±.83 


±.84 


±1.40 


±.55 


±.45 


±3.46 


±3.74 



Biopsies were analyzed by a dermatopathologist who was not told the nature of the study. It was concluded 
suctioned tissue specimens were healthier and healing more quickly than non- suctioned specimens. 
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EXAMPLE 3 Q 

Reduction of Bacterial Den sity under Negative Prgswra 

,h6 ^dal' a^rXs mm biops, pun*) piece of granulation tissue was removed from the center of each defect. 

were treated in an identical manner to determine effects of mechan,cal man.pulat.ons on bactena v.ab.lity. The proce 

^tS^S^.'S^S^ wounds and contro, wounds over time. Thedata is expressed as 
» hP If In tZZZ^rt7£\e organs per gram of tissue as a function of time. Clearly, the applicator, of neg- 
the mean log of the numbe ■ o ™ 9 w a 5 organisms per gram of tissue as a baseline 

rrScTsr^ 

age non-treated wound was still infected after 7 days. 
EXAMPLE 4 

Treatment of Pressure Sore MogativP Pressure 

Mr L J is a 45-year-old diabetic male who.has been a paraplegic as the result of a gunshot wound for 12 yeare _He 

fhe deot oMhe w^nd decreased dramatical., The devices were changed end the wound examrned on a *r» 
Sme^er we* baste. Reduced pressure treatment was continued fo, 6 weeks, at which trme the wound was healed 



40 



EXAMPLE 5 

Trpatment of Pressure Sore With N egative Pressure 

Mr wf tea 51-vear-old male who had both legs amputated at the hip approximately 20 years ago. He was 

200 mm (8 inches) taterall, and 76 mm (3 inches) ,n cyclically 

width « ,ha"S.Vhe wound was essentia., health, granulation tissue that accepted a cuKured keratinocte allograft 
and healed completely. 
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Treatment of Wound Dehiscence With Negative Pressure 

s Mr. C.L. is a 50-year-old male who had undergone a colostomy revision through a midline laparotomy. He was read- 

mitted to the hospital for wound dehiscence and evisceration following forceful coughing. The abdominal wall was 
closed with Prolene mesh coverage. Six weeks after placement of the Prolene mesh, the wound was still open and 
measured 28 cm by 23 cm with sparse granulation tissue grown through the Prolene mesh. A large reduced pressure 
cup device of the type described in Example 1 with an underlying porous Aquaplast sheet (WFR/Aquaplast Corp., 

10 Wyckoff, NJ 07481) was placed on the Prolene mesh/wound surface and the space closed with a tent of loban. 34.5 
kPa (5 psi) of continuous negative pressure was applied. The device was changed three times per week. 

After 6 days, granulation tissue had grown through the Prolene mesh, totally covering the mesh. The patient was 
taken to the operating room where the surrounding tissue was undermined and grafted onto the wound to partially close 
the defect. Split thickness skin grafts were used to cover the remainder of the defect, and were placed on the bed of 

is granulation tissue. The wound accepted 80 % of the grafts, and the remaining areas closed with dressing changes 
alone, 

EXAMPLE 7 

20 Treatment of Ankle Qsteomvelitic Ulcer With Negative Pressure 

Mr. R.F. is a 39-year-old white male who had severe trauma to his left lower extremity secondary to a motor vehicle 
accident 10 years ago. He had contracted chronic osteomyelitis and an open ulcer with exposed bone of his left lateral 
ankle (lateral malleolar ulcer). Necrotic soft tissue and bone were surgically removed from the ankle. The patient was 
25 placed on a 2-1/2 week course of antibiotics. The day after surgery, a reduced pressure device of the type described in 
Example 1 was placed over the wound, and a negative pressure of 34.5 kPa (5 psi) was applied. The device was 
changed on a three times per week schedule. After 14 days of treatment, the wound was smaller and filled with granu- 
lation tissue. A split thickness skin graft was placed over the center of the defect and healed primarily. 

30 EXAMPLE 8 

Treatment of Burn With Negative Pressure 

Patient B. is admitted with second and third degree burns over the face and upper extremities, including both 
35 hands, as a result of a house fire. A large mitten-shaped reduced pressure device of the type described in Example 4 

is placed over the patient's right hand, with open cell foam inserts placed between the fingers to apply reduced pressure 

to the interdigit spaces. A vacuum of 20.7 kPa (3 psi) is applied cyclically in a pattern of 5 minutes on, 5 minutes off. 

The device is changed on a three times per week schedule. Treatment is continued until the necrotic tissue sloughs off 

or is excised, followed by split thickness skin graft placement. 
40 The foregoing examples are illustrative of the present invention, and are not to be construed as limiting thereof. The 

invention is defined by the following claims, with equivalents of the claims to be included therein. 

Claims 

45 1 . An apparatus for facilitating the healing of a wound, comprising vacuum means (1 1 .23) for creating a negative pres- 
sure on the area of the skin including and surrounding the wound and sealing means (12,20) operatively associated 
with said vacuum means for maintaining said negative pressure on said wound by contacting the skin surrounding 
said wound, characterised in that said negative pressure is between about 10.1 and 100.3 kPa (0.1 and 0.99 
atmospheres) and in that said apparatus comprises screen means (10,24) for positioning at the wound within the 

so sealing means for preventing overgrowth of tissue at the wound. 

2. An apparatus according to claim 1 , in which said screen means (10,24) comprises an open-cell polymer foam. 

3. An apparatus according to claim 1 , in which said screen means (10,24) comprises a flat, porous, semi-rigid mem- 
55 ber. 

4. An apparatus according to claim 1, 2, or 3. in which said sealing means (12,20) includes a flexible sealing rim in 
contact with said skin surrounding said wound. 
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5. An apparatus acco^ to claim 1 or 2 in which said sealing means (1 A asafh 
said screen means, said polymer sheet having adhesive on at least a siJrTace fac.ng 



as a flexible polymer sheet overlying 
the wound to attach and seal 



6. 



7. 



said polymer sheet to said surrounding skin. 

An apparatus according to claim 1 or 3, in which said sealing means (20) includes a semi-rigid cup (21 ) configured 
to protect said wound from external contact. 

An apparatus according to claim 6. in which said sealing means (20) includes a sealing cuff (22) in contact with said 
skin surrounding the wound. 
8. An apparatus according to claim 7. in which said sealing cuff (22) is inflatable. 

9 An apparatus according in to claim 1. which includes an open-cell foam section (10) configured to ^overlie the 
wound P and in whic h said sealing means (12) includes a fluid-impermeable flexible cover ov.erly.ng sa,d foam sec- 
Ton said cover adapted to form a seal with skin surrounding the wound for maintaining negative pressure b.n«rth 
said cover and in which said vacuum means (11) includes a single tubular member having a first end inserted 
S^lSr^Slh. foam section (10) and having a second end extending from said cover to a locat,n 
external to said cover for supplying negative pressure beneath the cover. 

10. An apparatus according to claim 9. in which said first end of the tubular member (1 1) is inserted within the foam 
section (10). 

1 1 . An apparatus according to claim 1 . in which said sealing means (20) includes: 

a) a semi-rigid, fluid-impermeable cup (21 ) for positioning over the wound and for maintaining a negative pres- 
sure uoon said wound said cup (21) having only a single external fluid communicator! port; and 
Q^^Snkr* said cup about the wound, said sea, means including a cuff (22) for inflating and con- 
forming to the surrounding skin to seal said cup (21 ) in place by said negative pressure; 

and wherein said vacuum means (23) is connected with said fluid communication port of sad cup (2!) 
for supplying said negative pressure. 

12. An apparatus according to claim 1 1 . which comprises screen means for positioning beneath the cup at the wound 
for preventing overgrowth of the wound. 

13. An apparatus according to any one preceding claim, in which said vacuum means (1 1,23) includes pump means 
capable of providing at least 689.5 Pa (0.1 psi) suction. 

14. An apparatus according to any one of claims 1 to 1 2. in which said vacuum means (11 ,23) includes a pump means 
capable of providing at least 20.7 kPa (3 psi) suction. 

1 5. An apparatus according to any one of claims 1 to 1 2. in which said vacuum means (1 1 .23) includes a pump means 
capable of providing at least 96.5 kPa (14 psi) suction. 

16. An apparatus according to any one preceding claim, in which said vacuum means (1 1 .23) operates continuously. 

17. An apparatus according to any one of claims 1 to 15, in which said vacuum means (1 1 ,23) operates cyclically to 
provide periods of application and non-application of suction. 

18 An aooaratus according to claim 1 wherein the screen means (10) includes an open cell polymer foam section icon- 
Tj£lo*«™le wound; and wherein the vacuum means (11) includes a f.exib^ tube having an ,n,et end an 
outlet end, said inlet end being inserted into said open cell polymer foam section (10). 

1 9. An apparatus according to claim 18, which is in an aseptic package. 

20 The aooaratus according to claim 1 7. wherein said vacuum means (1.1.23) operates cyclically to provide periods of 
IZSSZ ZZZ^ of suction with the ratio of duration of application period to non- application penod 
between about 1:10 and 10:1. 
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21 An apparatus adding to any one preceding claim wherein said vftm means (1 1 ,23) supplies a negative pres- 
sure bSn about 30 4 and 100.3 kPa (0.3 and 0.99 atmospheres) to the wound. 

92 An aooaratus according to any one preceding claim wherein said vacuum means (1 1 .23) supplies a negative pres- 
s i^ESSSEoJ and y i00.3 kPa (0.5 and 0.99 atmospheres) to the wound. 

23 An apparatus according to any one preceding claim wherein said vacuum means (1 1 ,23, supplies a negative pres- 
about 50 7 and 81 .1 kPa (0.5 and 0.8 atmospheres) to the wound. 

w Patentanspruche 

,. V„„icb,un 9 „ Fdrd»ung * Wu"dhei,ung. * '^n vSSTC^ - 

den, die Wunde ^f^^Z^^^TZS^'m de- die ■»•*• 

an der Wunde umfaBt. 

VMcMun, nach Anspruch , bei de, besagus Sc«, 00. *> — -—»"» 

umfaflt. 

3. Vo,rich,un 9 nach Anspruch 1. bei der besag.es Schu,z m i„„ (10. 24, aus Mm ,,ache, porbsen. h„bs,a,ren 



75 



20 2. 



Glied besteht. 



25 



30 



35 



4 MM, nach Anspruch 1 . 2 cde, 3. bei de, besag.es MU« (.2. 20, einen he.bien Ceh.rand um,a 8 , 
der mi, «r dl. besao,e Wunde umgebenden Haul in Beruhrung SUM. 

S. Vorricmung nach Ansp.cn 1 2. .. da, ba^e^ 

e. Vc,,ich,ung nach Anspruch , Oder 3. be, d- da~« f 0, sine hatos,a,re Scha,e ,2„ au^ei*. so aus- 

getthrt ist, daS sic die die Wunde vor SuDeren E,nllussen schuta 
, Vorrichtung nach Anspruch S. bai der besa„es Versc»u B n«e, ,20, eine Dichtmanschette ,22, entha,,. die mi, der 

die Wunde umgebenden Haut in Beruhrung stehl. 
a Vorricntung na* Anspruch 7. bei de, besagte Dichtmanscheae (22) aulblasbar ist. 
" , vor„ch,ung nach Anspru* , die 

benden Haul ausgeleg. is,, urn einen ijn,erd,uck unttr M J"«££^ Ende unle( testers einem Teii 
„ vakuumminel (11) ein einzelnes «> m *^^^^^ a . sich »on jener Abdeckun, =u einer 

, 0 .Vo,r*h,ungnachAnsp™ch 9 .b«de,das*ne^^^^ 

50 (10) eingeschoben ist. 

1 1 Vorrichtung nach Anspruch 1 . bei der besagtes VerschluBmitte, (20) folgendes umfaGt: 

a) eineha.bstarre,.^^^ 

S5 erhaltung eines Unterdrucks auf jener Wunde, wobe. besagte Schale <zi ) 

keitsoffnung aufweist; und . b j beS agtes VerschluRmittel 

b) ein VerschluOmittel zur Abdichtung besagter Schale i urn d.e Wund [™ u ™ x h ^ * um besagte Schale 
eine aufblasbare Manschette (22) beinhaltet. die s.ch der umgebenden Haut anscnm eg 
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(21) durch Agta. Unterdruck an Ort und Stella abzudichtenA 

undwobeibesagtesVakuummittel(23)mitbesagterFluss.gke 1 tsetfnungbesagterbcnaie^ ; 

ferung des Unterdrucks verbunden ist. 

daning einaa Oba,ma0igan Ce»aba»achstums da, Wunda enthalt. 

,3 Voni«una nach einem da, vo,ha,gahandan da, basagtas («. W - p ^ 

unist dia ainan Saugdnxk von mindastana 689.5 Pa auibnngan kann. 

14 vonicmung nach ainan, da. Anap,«cha i bis .2. bai * basagtas vakuumn*, ,,..23, aina Pun,pa un**. dia 

einen Saugdnjck von mindestens 20.7 kPa aufbfingen kann. 
1. Vonichu.no nach a,nan, da, Anap,0cha , bis ,2. bai da; baaa a ,as Vak—a, ,„. 23, a,na Pun,pa di. 
, 5 ainan Saugdruck von irtndestens 96.5 kPa aufbringen kann. 

16 . Vonichtung nach ainan, da, vo,ha,gshanda„ Ansp,o*s. bai da, basag,as Va— al „,. 23, kon,inuia,iicb 
arbeitet 

- "-^ar^rc^c^ 

seln. 

h1hei der das schutzmittel (1 0) einen Abschnitt aus ofienzelligem Schaumstoff enthalt, 
18. Vorrichtung nach Anspruch 1 , bei der das bcnutzmme^ ,| eX iblen Schlauch beinhaltet, der em Em- 

Polymer-Schaumstoff eingefuhrt wird. 
19 Vorrichtung nach Anspruch 18. die sich in einer aspetischen Verpackung befindet. 

a, Vo,,icb,un g nach ainan, da, ,o,he,gahandan AnsprUcha. bai da, basagtas Vagina, „ , 23, a,„,n Un<„d,uck 
35 zwischen ca. 0.3 und 0,99 atm zur Wunde liefert. 

22 Vo,,icb,un 9 nach ainan, da, ,o.ha,gahsndan Anarchs, bai da, besagiea «"-« 3 » 
zwischen ca. 0.5 und 0.99 atm zur Wunde liefert. 

. 2 3Vo,,«un 9 nacha,nan,da,vo,ha,gahandan^^^^^ 
zwischen ca. 0.5 und 0.8 atm zur Wunde liefert. 

Revendications 

4S 1. Apparei.pourfaci,^ 

negative sur la zone de la peau comportant et plaie en venant au contact de la 

tenement audit moyen de vide pour mamten.r ^^^S^t entre environ 0,1 et 0.99 atmosphere 
peau entourant ladite P .aie, caractense en ce qu lad te , pmson negate ^e ^ ^ ^ ^ ^ . ^ . 

et en ce que .edit appareil comprend un moyen de f Jrtpa M) dett P 
rieur du moyen de scellage pour empecher une excro.ssance de 

i mnu «n de filtr« (10. 24) comprend une mousse polymere a 
Appareil selon la revendication 1 . dans lequel ledrt moyen de 

alveoles ouvertes. 

■ i * t mnu( ,n de filtre (10. 24) comprend un organe semi-rigide, 
Appareil selon la revendication 1, dans lequel ledit moyen 

poreux, plat. 

♦■ 1 on..** dans leauel ledit moyen de scellage (12,20) comporte une levredescel- 
Appareil selon la revendication 1 , 2 ou 3. dans lequei i«j 
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lage flexible t^^n. . avec ladite peau entourant ladite plaie. 

5 Appareil selon la revendication 1 ou 2, dans lequel ledit moyen de scellage (12) comporte une feuille polymere flexi- 
ble recouvrant ledit moyen de filtre. ladite feuille polymere ayant de I'adhesif au moins sur une surface faisant face 
a la plaie pour attacher et sceller ladite feuille polymere a ladite peau environnante. 

6. Appareil selon la revendication 1 ou 3. dans lequel ledit moyen de scellage (20) comporte une coupeiie semi-rigide 

(21 ) conf iguree de maniere a'proteger ladite plaie d'un contact exterieur. 

7. Appareil selon la revendication 6, dans lequel ledit moyen de scellage (20) comporte une manchette de scellage 

(22) en contact avec ladite peau entourant la plaie. 

8. Appareil selon la revendication 7, dans lequel ladite manchette de scellage (22) est gonflable. 

9 Appareil selon la revendication 1 . qui comporte une section de mousse (10) a alveoles ouvertes. corrfiguree de 
maniere a recouvrir la plaie, et dans lequel ledit moyen de scellage (12) comporte un recouvrement flexible imper- 
meable aux fluides recouvrant ladite section de mousse, ledit recouvrement etant adapte pour former un joint avec 
la peau entourant la plaie pour maintenir une pression negative sous ledit recouvrement, et dans lequel ledit moyen 
de vide (1 1) comporte un organe tubulaire unique ayant une premiere extremite inseree sous au moms une portion 
de la section de mousse (10) et ayant une deuxieme extremite s'etendant depuis ledit recouvrement jusqu a un 
emplacement en dehors dudit recouvrement pour fournir de la pression negative sous le recouvrement. 

10. Appareil selon la revendication 9. dans lequel ladite premiere extremite de I'organe tubulaire (11) est inseree a 
l interieur de la section de mousse (10). 

1 1 . Appareil selon la revendication 1 . dans lequel ledit moyen de scellage (20) comporte: 

a) une coupeiie semi-rigide (21) impermeable aux fluides, destinee a etre positionnee par-dessus la plaie et a 
maintenir une pression negative sur ladite plaie, ladite coupeiie (21) ayant seulement un port unique de com- 
munication externe de fluide; et i l ...„ mW H S niiM 

b) un moyen de scellage pour sceller ladite coupeiie autour de la plaie. ledit moyen de see eller 
manchette (22) destinee a §tre gonflee et a epouser la forme de la peau environnante de maniere a sceller 
ladite coupeiie (21) en place sous I'effet de ladite pression negative; 

et dans lequel ledit moyen de vide (23) est connecte audit port de communication de flu.de de ladite 
coupeiie (21) pour fournir ladite pression negative. 

1 2. Appareil selon la revendication 1 1 , qui comprend un moyen de filtre destine a etre positionne sous la coupeiie au 
niveau de la plaie pour empecher I'excroissance de la plaie. 

13. Appareil selon Tune quelconque des revendications precedentes, dans lequel ledit moyen de vide (1 1 . 23) com- 
porte un moyen de pompe capable de fournir au moins une aspiration de 689,5 Pa. 

14. Appareil selon Tune quelconque des revendications 1 a 1 2. dans lequel ledit moyen de vide (1 1. 23) comporte un 
moyen de pompe capable de fournir au moins une aspiration de 20,7 kPa. 

15. Appareil selon Tune quelconque des revendications 1 a 12. dans lequel ledit moyen de vide (11. 23) comporte un 
moyen de pompe capable de fournir au moins une aspiration de 96,5 kPa. 

1 6. Appareil selon I'une quelconque des revendications precedentes. dans lequel ledit moyen de vide (1 1 , 23) tone- 
tionne en continu 

17. Appareil selon I'une quelconque des revendications 1 a 15. dans lequel .edit moyen de vide (11 23) fonctionne 
cycliquement pour fournir des periodes d'application et des periodes de non application d aspiration. 

18 Aooareil selon la revendication 1. dans lequel le moyen de filtre (10) comporte une section de mousse polymere a 
alvSes ouver e S configur ee de maniere a recouvrir la plaie; et dans lequel le moyen de vide (1 1 comporte un 
^Sb^!^ une extremite d'entree et une extremite de sortie, ladite extremite d'entree etant inseree dans 
ladite section de mousse polymere (10) a alveoles ouvertes. 
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19. Apparail selon .0, 6 .~ication 18. qui est sous emballage aseptiq,£ 

, , , 17 riansleauel leditmoyende vide (11,23) fonctionne cycliquement pour fcurnir 

s d'applicationsurperiodedenon application d'environ 1:10a 10.1. 

21. Apparei. se.on Puns que.conque des revendications ^ de ^ ^ 

a la plaie une pression negative entre environ 0.3 et 0.99 atmosphere. 

, 0 22 Apparei. se.on rune quelconque des revendications pontes, dans ieque. .edit moyen de vide (1 1 . 23, fournit 
Xlaie une pression negative entre environ 0.5 et 0.99 atmosphere. 
23 Apparei. se.on run. que.cono.ue des revendications precedentes. dans ieque. .edit moyen de vide (1 , . 23) fournit 
' a la plaie une pression negative entre environ 0.5 et 0.8 atmosphere. 
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